Lipid interaction of diphtheria toxin and mutants. A study with phospholipid and protein monolayers.
To study the structural change of diphtheria toxin (DT) induced by low pH and its influence on the interaction with membrane lipids, protein and lipid monolayers were formed and characterized. DT at neutral and acidic pH forms stable monolayers, whose surface-pressure-increase curves allow an estimation of the apparent molecular area of 29.5 nm2/molecule at pH 7.4 (corresponding to a radius of 3.06 nm) and 34.5 nm2/molecule at pH 5.0 (corresponding to a radius of 3.32 nm). DT at pH 7.4 does not insert into phospholipid monolayers, while at pH 5.0 it penetrates into the lipid layer with a portion of apparent molecular area of 21.0 nm2/molecule (corresponding to a radius of 2.6 nm). The low-pH driven lipid interaction of the toxin is favoured by the presence of acidic phospholipids, without an apparent requirement for a particular class of negative lipids. The DT mutants crm 45 and crm 197 are capable of hydrophobic interaction already at neutral pH and cause an increase of surface pressure with a further increase upon acidification.